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Ultrastructure and Three-Dimensional Reconstruction of Several 
Macular and Papular Telangiectases 
IRW IN M. B RAVERMAN, M .D . AND A GN ES KEH-YEN, M .S., B .S . 
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Eight t ypes of telangiectases were studied by light a nd 
e lectron microscopy and by 3-dimensional reconstruc-
tion from photomicrogra phs . F ive w ere macular: ma t 
telangiectasia of scleroderma, generalized essen t ia l 
tela ngiectasia, nev us flammeus, a nd 2 macular types not 
p r e viously described. Three were papular: cherr y a n-
gioma, angioker a toma (Fabry), and angiokeratoma 
(Fordyce) . 
The macular telangiect ases were produced by dilata-
tion of postcapillary ve nules of the upper horizontal 
plexus. There was no evidence of neovascularizat ion or 
vascular malformation. The walls of the dilated venules 
w ere thickened by the peripheral deposition of basement 
memb rane-like material ad mixed with reticulin fibers. 
The ul t rastructure and configuration of the papular 
telangiectases were different. T he cherry angioma was 
produced by spherical and tubular dilatations of capil-
lary loops in dermal papillae. Each abnormally dilated 
loop was connected to the neigh boring loop or loops by 
tortuous vascular channels. The vessels in the upper 
horizontal plexus were not involved. Ultrastruct urally, 
the cherry a ngiomas were composed of both venous cap-
illaries and pos tcapilla ry venules whose walls were 
thickened in a manner identical to that observed in the 
macular tela ngiectases. The a ngiokeratomas of Fabry 
and Fordyce were also produced by vascular a bnormal-
ities predominantly involving the dermal papillae. Ul -
trastructurally these vessels were similar to the small 
collecting veins which are normally found at the der-
ma l-subcutaneous interface. Thus, the papula r te lan-
giectases also a rose by a lterations of t he existing micro-
vasculature rather than by proliferation of new vessels 
with r a ndom anas tomoses. 
Reconstruction of the upper horizontal plexus fr om 
normal skin showed an undulating network of a r terioles 
a nd their accompanying postca pillary venules. A 3-lay -
ered plexus arranged as venules, a rterioles, and venules 
was not found. 
T ela n giectases have diverse forms . Although some are diag-
nos tic ma rkers for systemic d isease (e.g., the mat tela n giectas ia 
of scl eroderma, the a n giokeratoma of Fabry 's disease , and t he 
red puncta of he redi tary hem orrhagic t e la n giectas ia), most 
te la ngiectases are considered to be cosmetic problem s wit hout 
a ny medical s ignificance. The te langiectases have not bee n 
s tudied extens ive ly either by ul t rastructure or in 3 dimen sion s. 
As a first step toward understanding t heir etiology , it is n eces-
sary to determine t he ultras t ruc ture a nd 3-dimension a l con fig-
uration of these microvascula r a bnormalit ies. Are t hey formed 
by the dilata tion o f exis ting vessels or by the prolife ra tion of 
new vesse ls ? If prolife ration has occurred , do the vascu la r 
formati ons represent random anastamoses or well -organized 3-
Manuscript received January 4, 1982; accepted for publication J uly 
20, 1983. 
Reprint requests to: Irwin M. Braverman, M.D., Department of 
Dermatology, Yale University School of Medicine, 333 Cedar Street, 
New Haven, Connecticut 06510. 
d imens ional n etwo rks? In this p aper we describe t he u ltrast ruc-
ture a nd 3-d imensiona l configurations of 8 types of tela n giec-
tases wh ich can be divided into 2 mutua lly exclusive groups: 
t hose t hat rep resen t abn orma lities of t he upper hor izonta l 
p lexus wit hou t involvem en t o f t he capill a ry loops in t he dermal 
papillae a nd t hose t hat a re c ha racterized by vascular abnor -
ma liti es in the derm a l papillae wi thout involvement of the 
horizo ntal plexus. 
MATERIALS AND METHODS 
Telangiectases were removed partially or entirely by 3- or 4-mm 
punches from areas of skin which bad been anesthesized in a circle 
with 1% lidocaine without epinephrine. In this fashion, the lesions 
were not traumat ized by the anesthesia. Small portions of t he lesions 
were prepared for electron micro copy by tech niques descr ibed previ-
ously (1]. T he major portions were similarly processed and embedded 
in Spurr's resin for use in the subsequent reconstructions. T hree-
dimensional models were constructed from photomicrographs of seria l 
1-.um sect ions. Every second or fourth section was photographed; st ring 
was glued to t he profiles of the vessel to outline t hem; t he extravascu lar 
and in travascula r port ions of t he photograph were cut away; and one 
laye r was glued to the next. T he first photograph in t he series was left 
intact so that t he epidermis and dermis could serve as a background of 
orientation for the 3-dimensional model. T he dimensions of the recon-
structed lesions ranged from 220- 1800 .um in any 1 of t heir 3 axes. T he 
prec ise measurements fo r each reconstruction are given later in t he 
text. The smaller port ions of each lesion were examined by electron 
microscopy for determination of t he ult rastructure in various parts of 
the model. 
In 4 of t he 5 models constructed, t he Z axis (the extension of the 
model para llel to the epidermal surface) was not in proportion to t he 
height (Y axis) and widt h (X axis) of the sections from which the model 
was made (see Fig 1). T he Z axis was corrected by determining the 
total magnification of the photographs of t he sections from wh ich t he 
models were made and t hen calculating, by direct measurements on 
t he completed model, how much t he Z axis had been enlarged. The Z 
axis was 1.8- 2.6 t imes greate r t han it should have been. To correct fo r 
this discrepancy the following steps were taken. A 2-dimensional draw-
ing of t he model in its actual dimensions was made; mul tiple, even ly 
spaced horizonta l li nes were drawn perpendicular to the Z axis; and 
t he distance between each pair of lines was reduced by the amount 
necessary to bring t he Z axis into proportion wit h the Y and X axes of 
t he t issue section. A drawing of t he model was then made to t he correct 
scale wi t h the Z ax is having been reduced by the appropriate amount. 
In some instances, we have included schematic drawings along with 
t he actual models and t heir renderings so that the complex vascular 
relationshi ps within these te langiectases may be better understood. A 
clay reconstruct ion was made of one te langiectatic lesion because it 
was too complex to be rendered in a drawing. As controls for these 
studies we reconstructed the upper horizonta l vascular plexus from the 
llexo r fo rearm skin of a healt hy 22 -year-old woman. During t he past 
decade we have also studied t he upper horizontal plexus in 1-,um and 
ult rathin sections in over 100 patients ranging in age from 6- 90 years. 
T hese specimens have been obta ined from all parts of t he skin surface 
including t he face and have been obtained fro m normal healt hy vol-
un teers as well as from patients wi th diabetes, psorias is, eczema, and 
vascul it is. We have never observed abnormal ities in t he upper horizon-
ta l plexus by these techn iques t hat would suggest t hat t he basic 
organizat ion of t he upper horizonta l plexus is altered by age or body 
site in normal individuals or in patients with the disorders listed above. 
T his paper reports our studies on t he following varieties of telan-
giectases. Two of them have not been described previously to our 
knowledge and a re indicated by an aste risk. The other variet ies a re 
firm ly established clinical entit ies. Type ]•-idiopathic macular telan-
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giectasia. Bright red patches consist ing of fine wiry vessels were present 
over the extensor surfaces of the limbs, on the malar a reas of the chin, 
on t he superior chest and midabdomen adjacent to t he umbi licus, over 
the buttocks, a nd over the toes in 2 men aged 17 and 60 years. Some 
of t he patches were slightly reticular a nd others were extensive a nd 
uniform. There were also a few 2- to 5-cm patches scat tered over the 
rest of t he body. No underlying disease was detected and the lesions 
had been present for several years before the patients were studied. 
Biopsies were taken from the exte nsor surface of the t high in one 
patient a nd from the extensor surface of the forearm in the other. Type 
Il-genera.lized essential telangiectasia as described by McCrae and 
Winhelmann f2} . This disorder seen primari ly in women first appears 
about age 30- 40 years. The erupt ion appears first on the feet and legs 
a nd spreads to involve the t highs, t runk a nd arms. Three types of 
les ions are present: venous stars (superficia l va ricosities) on the feet 
and legs, diffuse a reas of bright erythema produced by fin e wiry vessels 
on t he extensor surfaces of the legs, 4- to 10-mm a nd tela ngiectatic 
macules in which one can see the line wiry vessels. No underlying 
disease is present. Three women aged 40, 50, a nd 54 were studied. 
Biopsies were taken of the macules and of t he areas of diffuse erythema 
on t he abdomen a nd upper thighs, respectively. Type JJJ- tela.ngiecta.tic 
mats of scleroderma.. These les ions are red to pink macules, 2-30 mm 
in diameter or width , in which individual vessels cannot be seen 
clinically. T he mats a re present on ly on the face, lips, tongue, pa late, 
superior chest, a nd hands. Two men aged 35 and 65 and 1 woman aged 
85 were studied. Biopsies were taken of mats from the medial aspect of 
t he a rm adjacent to t he axilla, from the palm of the hand, a nd from 
t he chest a nd tongue of a person at autopsy. Type JV* - telangiectatic 
mats iden tical in appearance to those of scleroderma. Two women aged 
59 and 70 were studied. Both had psorias is but no other underlying 
disease. In one patient t he mats were generalized over t he entire body, 
and in the other, t here were only a few mats which were localized to 
the chest and abdomen. ln both women, biopsies of the mats on the 
abdomen were obtained. Type V- nevus flammeus. Biopsy was per-
formed on a nevus fl ammeus at t he a ngle of the jaw in a 60-year-old 
man. Type VI-cherry angioma (Campbell de M organ spot). Three 
lesions in 2 women, 30 and 50 years old, were studied. The angiomas 
we re obta ined from t he superior back a nd midabdomen. They measured 
2 
Vol. 81 , No. 6 
0.2 mm, 0.5 mm , and 1.0 mm in diameter. Models were bui lt from 
portions of the 0.2-mm and 1.0-mm lesions. 1y pe Vll - a.ngioheratoma. 
of Fab1y (angioheratoma. corporis diffusum). An a ngiokeratoma, 1.0 mm 
in diameter , which was present on the anterior thigh of a 40-year-old 
man with Fabry's disease was biopsied for study. Type V/11- a.n.gioher-
atoma of the scrotum (Fordyce). An a ngiokeratoma, 2.5 mm in diameter 
was removed from t he scrotum of a 70-year-old man. In these last 3 
telangiectases we included margins of normal skin on bot h sides of the 
telangiectases in the reconstructions. 
These studies were approved by t he Huma n Investiga tion Commi ttee 
at Ya le. 
RESULTS 
Controls 
Figs 1 and 2 show the 3-dimensional reconstruction of the 
upper horizontal plexus in a model and in a detailed drawing, 
respectively. The black arrowheads in each figure point to the 
same vessel. The upper horizontal plexus occupied the papillary 
dermis and the most superficia l portion of the reticula r dermis. 
The volume of dermis represented by the model, exclusive of 
the epidermal layer, measured 1400 J.Lm wide (X axis), 120 J.Lm 
high (Y axis), and 260 J.Lm deep (Z axis). The postcapillary 
venu les and the arterioles wit h their accompanying venules 
pursued an undulating course through the entire region occu-
pied by the horizontal plexus. Some vessels from the upper 
papillary dermis coursed toward the lower levels and some 
undulated between the upper and mid levels. Arte rioles and 
t heir accompanying venules frequent ly bifurcated to join adja-
cent a rterioles and venules to produce a vascular net. We found 
no vascula r configurations to indicate that the hori zon ta l plexus 
was composed of a 3-tiered system (venule- arteriole- venule) 
wit h shunts connecting t he first and third layers. The majority 
of vessels in the normal upper horizontal plexus were postcap-
illary venules. 
F IG 1. Model of horizonta l plexus 
from forearm skin. White vessel;; = 
postcapillary venules. Darh vessels= ar-
terioles. Arrowhead points to ident ical 
vessels in Figs 1 a nd 2. E = location of 
epidermis on first photograph in the se-
ries used for co nstruction of model. T he 
plexus is being viewed in its horizonta l 
(Z) plane from t he epidermal surface. 
The X, Y, and Z axes of the model are 
shown in the right corner. 
FIG 2. Deta iled drawing of the model 
in Fig 1. SC = st ratum corneum surface. 
E =epidermis. Narrow vessels with bold 
outlines (A) = arterioles. Wide vessels 
with thin outlines ( V) = postcapillary 
venules. N ons haded portions of both ves-
sels are in super!icial layer of papillary 
dermis; stippled areas a re in the midpa-
pillary dermis; and completely shaded 
areas a re in deep papi llary dermis. A ster-
isks indicate hai rpin capi lla ry loops in 
derma l papi llae. Shading of vessels m-
dicates undulating course of plexus. 
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FIG 3. Histology of te langiectatic mat of patient wit h scleroderma. The vessels Ill t he papi lla ry dermis are abnormally dilated. All the 
te la ngiectases of type 1- V showed t his pattern. One-11m section , Spurr's res in , x 174. 
FIG 4. Model of tela ngiecta tic mat of 
scleroderma. Orientation, size, a nd scale 
of model identical to that of Fig l. Ven-
ula r dilatation is 3- 5 times normal , but 
t he venula r pattern is simila r to t hat of 
t he normal upper horizonta l plexus. 
FIG 5. Drawing of telangiectatic mat 
show n in Fig 4 SC = stratum corneum 
surface. E = epidermis. The dilated ven-
ules a re being viewed in their horizonta l 
(Z) pla ne from t he epidermal surface. 
Nonsha.ded vessels a re in superficia l 
layer of papi llary dermis, stippled vessels 
a re in midpapi llary dermis, and com -
pletely shaded areas are in deep papillary 
derm is. Drawing has been made to the 
same scale as Fig 2. 
Macu.Lar Telangiectases (Types I- V) 
All of the telangiectases (types I- V) were similar by light and 
electron microscopy. Representative histology of these lesions 
is shown in Fig 3. Although we reconstructed only the telan-
giectatic mat of scleroderma, examination of the serial 1-11m 
sections from the other 4 types showed patterns of vascular 
di latation similar to t hose seen in the lesion of scleroderma. 
The model and detailed drawing of the telangiectatic mat of 
scleroderma are shown in Figs 4 and 5 and are t he prototype 
fo r types I- V. The model represents a volume of tissue 1800 
11m wide (X axis), 120 11m high (Y axis), and 288 11m deep (Z 
axis). The drawing shows that some dilated vesse ls pass from 
the upper towa rd the lower portions of the papilla ry dermis just 
as the vessels in the normal papillary dermis do. T he dilated 
vesse ls formed a vascular network as t hey branched and joined 
one another in the horizontal plane and as they undulated and 
joined their neighbors in t he vertical plane of the papillary 
dermis. 
Electron microscopy showed t hat the vascular dilatations 
were confined to postcapilla ry venules as identified by mult i-
laminated basement membrane in the vascular wall (Fig 6, 
arrow), incomplete to complete investment by pericytes, ab-
sence of bridged fenestrations in the endothelia l cells, and the 
presence of individual collagen fibril s throughout the wall. Veil 
ce ll s were also present. Arterioles were not found in any of 
these telangiectatic lesions. T he venu\es in these 5 types of 
telangiectasia were dilated 3-5 t imes normal. Except for this 
marked dilation, the venular pattern was identical to that of 
the normal horizontal plexus. 
T he wa lls of t he dilated postcapilla ry venules were thickened 
to 6- 10 !1m (normal 3-5 !lm) by t he addition of morphologically 
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F tG 6. Postcapilla ry venu le in tela ngiectatic mat of sc leroderma . E =endothelia l cell with colla psed lume n. A rrow indictes norma l mul t ilayered 
basement membrane materia l in vascu la r wall. Arrowhead a nd bloch line indicate belts of baseme nt membrane- li ke mate ria l adm ixed wi t h 
reticu lin (co llagen fibril s) t hat have been depos ited around vascula r wall. Bar = 1 f'm . 
homogeneous basement membrane material admixed with re-
ticulin fibers similar to t he material seen in the vessels of 
actinically damaged skin and chronologically aging skin [3]. 
The cutaneous vessels of patients with diabetes mellitus (un-
published data) and the porphyrias [ 4] show t he same changes. 
T he deposition of thi s material was not related to any of these 
factors in our patients. T he telangiectatic mat on the tongue of 
the patient with scleroderma was also composed of vessels 
having t he ultrastructural characteristics of postcapillary ven-
ules with vascu lar wall t hickening by an ident ical but narrower 
belt of basement membrane material adm ixed with reticu lin · 
fibers . Vei l cell s were also present in the specimen from t he 
tongue but in fewer numbers than normally seen around com-
parable vessels in t he skin. 
Papular Telangiectases (Types VI- VIII) 
Type VI-cherry angioma: Fig 7 is a 1-!lm section from the 
1.0-mm cherry angioma. T he outlined area indicates the site 
from which the model in Fig 8 was built. Normal skin is present 
to the extreme left of the out lined area and to the right as well 
(not shown) . In almost all of the 1-llm sections t here was a 
single profil e of markedly dilated vessel in each papilla with 1 
FIG 7. Histology o f cherry a ngioma. The ou.tlined area indicates t he 
s ite from which the model in Fig 8 was constructed. Each papilla 
contains a s ingle di lated vascula r profi le with smaller vascula r profiles 
below t hem in papillary de rmis. Vascula r wa lls are t hickened . One-f.Lm 
section , Spurr's resin , X 370. 
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FIG 8. Photograph of model of cherry a ngioma. E = location of 
epidermis on t he first photograp h in the series used for construction of 
model. X, Y, and Z axes indicated in lower cente r. Epidermis is on X 
axis and dermis is on Y axis. Dilated port ions of vessels in individual 
papi llae are numbered and correspond to those in Fig 9. The intervening 
areas on the model are composed of the tortuous cha nnels co nnecting 
t he di latations in each papilla. 
F IG 9. Cherry a ngioma. Drawing made in correct proport ions. Num-
bered dilated areas co rrespond to t hose in Fig 8. Arrow indicate the 
connection between saccule number 3 and po tcapilla ry venu le of 
horizontal p lexus (asterisks). Connection is shown as a n interrupted 
cha nnel to keep angioma in proper scale. 
or more smaller dilated vessels in the papillary dermis below 
the derma l papilla itself. In a few papillae, profiles of 2 or 3 
dilated vessels, somewhat smaller in size, were seen. All of the 
dil ated vesse ls had markedly thickened walls. The dimensions 
of t he reconstructed angioma were 250 1-Lm wide (X axis), 220 
1-Lm high (Y axis), and 228 1-Lm deep (Z axis). Fig 9 shows a 
drawing f a portion of this angioma. T here are 3 spherical 
vascu la r enlargements, each wi thin its own papilla and con-
nected to its neighbors by thin to rtuous channels. The smaller 
vascu la r profiles observed below each papilla in Fig 7 represent 
these thin connecting channels. From the spherical dilatation 
labeled 3 (Fig 9) , we were able to trace a direct connection to a 
normal postcapillary ven ule in the upper horizontal plexus 
(asterisks). 
Although we did not include t hem in the model shown in Fig 
8, further examinat ion of many serial ections revealed a con-
sistent pattern of vascular organization: one or more dilated 
vascular structures in each papilla was connected to its neigh-
bor by vascular tubes of varying width (Fig 10). 
In the reconstruction of the 0.2-mm cherry angioma we 
observed a papilla that contained a tubular dilatation which 
arose from t he venous limb at the apex of capillary loop (Fig 
11). The d ilated portion occupied the ent ire papilla and dis-
placed t he loop from which it arose into the papillary dermis. 
Electron microscopy revealed t hat the cherry angioma was 
composed of both dilated postcapillary venules and venous 
capillaries. In the postcapillary venules a belt of basement 
membrane- like material mixed with reticulin fibers was depos-
ited around the normal multilaminated vascular wall (Fig 12) . 
Zebra bodies or fibrous long-spacing fibers were numerous in 
these belts of basement membrane- like material and veil cells 
were prominent. The normal vascula r wall of t he postcapillary 
venules appeared to contain an increased amount of basement 
membrane materia l in areas because the normally laminated 
basement membrane (arrow) was not as distinctly laminated 
as it is normally. The abnormally thickened walls of the 
postcapillary venules ranged from 5-20 1-Lm . 
The endothelial cells of the venous capillaries had bridged 
fenestrations (Fig 13, arrowheads) and moderately t hickened 
walls composed of loose basement membrane material mixed 
with reticulin fibers. 
F IG 10. Cherry angioma. Schematic drawing based on serial sections 
immediate ly following saccule number 3 in Fig 9. One or more dilated 
vascula r structures in each papilla is connected to its neighbor by 
cha nnels of varying width. Connections to horizonta l plexus (asterisks) 
a re also shown . 
FIG l l. Cherry a ngioma. Reconstruction of a port ion of 0.2-mm 
angioma showing dermal papilla filled with tubular dilatation arising 
from the venous limb at apex of capillary loop. The capillary loop has 
been di splaced into t he papillary dermis. A = arte riole and V = 
postcapillary venule of upper horizontal plexus. 
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FIG 12. Wall of postcapillary venule. A rrow points to mui tilami -
nated basement membrane material in vascular wall that is not as 
distinctly laminated as it is normally. V =veil ce lls wi th adjacent belt 
of basement membrane- like material mi xed wi th reticulin fi bers which 
is responsible fo r the thickening of the vessel walls seen in Fig 7. E = 
endothelial cell. Bar = 1 !L ID · 
Type VJI-angiokeratoma (Fabry): The angiokeratoma was 
reconstructed almost in its ent irety. lt measured 950 !Lm wide 
(X axis), 1100 J.Lm high (Y axi s), a nd 424 J.Lm deep (Z ax is). A 
drawing of t he model is shown in Fig 14. This tela ngiectasis 
consisted of a large t ubular dilatation filling one papilla and 3 
smaller seria lly connected dilatations fillin g an adjacent papilla. 
Both sets of saccules connected with 2 seri a lly connected tu-
bular dilatations immediately below in t he papillary dermis. 
T he en t ire complex made a final connection wit h a dila~ed 
vessel t hat passed directly into t he deep dermis in a line 
perpendicula r to t he epiderma l surface (Fig 15). This vesse l 
most likely continued into t he subcutaneous fa t, but we have 
no direct evidence for t his because t he subcuta neous layer was 
not included in t he biopsy block. This deep vessel contained 2 
sets of valves (Figs 15, 16). 
E lectron microscopy showed t hat the port ion of t he angio-
keratoma immediately beneath t he epiderma l surface consisted 
of endothelial cells lying on an irregularly t hickened layer of 
foca lly mult ilaminated basement membrane materia l. The seg-
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ments of the angiokeratoma adjacent to t he co llarette of epi-
dermis (Fig 15, black arrowheads) had a vascular wall composed 
of homogeneous basement membrane mate rial, 3 to 4 laye rs of 
smooth muscle cells, a nd many intervening collagen fibers (Fig 
17). An intern al elastic lamina was absent, but a few sma ll 
fragments of elastic fibers were present in t he vessel wall. The 
typical inclusions of Fabry's disease were present in the endo-
t helial and smooth muscle cells and in t he fibroblasts (Fig 17). 
Type VIIJ- angiokera.toma of scrotum (Fordyce): This vas-
cular lesion was la rger t han t he cherry a ngioma and t he Fabry 
lesion. A relatively smaller port ion of t he ent ire lesion was 
reconstructed compared to the other two papular te la ngiectases . 
The histology of t he Fordyce lesion was composed of 2 compact 
clusters of dilated vessels each of which was con tained wit hin 
FIG 13. Cherry angioma. Venous capillary component wi th bridged 
fenestrations (arrowheads ). Vascular wall thicker than normal and 
composed of loose-appearing basement membrane material mixed with 
reticulin fibers (double-headed arTow ). Bar = 1 J.!ITI. 
14 
FIG 14. Drawing of model of Fabry lesion. The angiokeratoma oc-
cupied 2 papill ae. Dilated saccule 4 was present in one and the serially 
connected saccuies 1, 2, and 3 were in the other. Both sets connected 
with saccules 5 and 6 which in turn connected with a deep vessel labeled 
7. Addi tional sections beyond those shown in the drawing indicated 
that saccule 4 became a closed tube till ing the entire dermal papilla. 
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FIG 15. Histology of Fabry les ion shown in Fig 14. Di lated vascular 
portion in de rmal papilla and papillary dermis connects wit h deep 
vessel which conta ins 2 sets of valves at A and B. Arrowheads indicate 
sites of examination by electron microscopy (see text for desc ription ). 
1-!Lm section, Spurr's resin , X 145. 
FI G 16. Histology of t he connecting deep vessel shown in Fig 15. 
A rrows indicate 2 valve leaflets in vesse l at site A. One-pm section, 
Spurr's resin, X 215. 
a sin erie, markedly widened dermal papilla. A portion of one of 
theseb widened papillae with its compact cluster is shown in Fig 
18. The size of the reconstructed lesion measured 550 J.Lm wide 
(X axis), 420 lim high (Y ax is), and 536 lim deep (Z axis). The 
model and schematic drawing show that the reconstructed 
angiokeratoma consisted of spherical and tubular dilatations 
which were connected serially by very short, na rrow channels 
(Figs 19, 20) . 
Although the Fordyce angiokeratoma was larger and there-
fore more complex in organization t han t he Fabry lesion, the 
segmental vascular dilatations showed t he same short narrow 
connecting channels as seen in the Fabry lesion . However in 
the port ion of the angiokeratoma examined, we did not find a 
vascula r connection between the vessels of the Fordyce lesion 
in the papillary dermis and vessels in the deep dermis as we 
had in the Fabry lesion. Many serial sections beyond the 
drawing in Fig 20 showed that t he papillary and reticular layers 
of the dermis above the dartos muscle were ent irely occupied 
by dilated vascular segments that were serially connected. Since 
we did not reconstruct the ent ire lesion, we are unable to 
describe t he location and nature of the deep dermal connection 
which must ex ist. However, by electron microscopy we found 
that t he vessels of the Fordyce lesion were ident ical to those of 
the Fabry lesion. The ul t rastructure of the dilated saccules just 
beneath t he epidermis (Fig 18, arrowhead) was ident ical to that 
found in the Fabry lesion in the same location, and the fine 
structure of the dilated saccules in t he deeper papillary dermis 
(Fig 18, 2 arrowheads) was ident ical to that shown in Fig 17 
except for t he absence of the abnormal cellular inclusions of 
Fabry's disease. 
F IG 17. Angiokeratoma (Fabry). Ultrastructure at site indicated by 
t he 2 black arrowheads in Fig 15. Note layers of smooth muscle cells 
(S) wit h intervening bundles of collagen fibe rs. Basement membrane 
mate rial is homogeneous in appearance. An internal elastic lamina is 
not present. Arrow indicates cellular inclusions of Fabry's disease in 
endothelial cell. A = normal sized adjacent arte riole. Ba.r = 1 pm. 
F IG 18. Histology of angiokeratoma (Fordyce). Portion of a single 
markedly widened dermal papilla conta ining a compact cluster of 
dilated vessels. Normal skin to left of vesse ls. Site indicated by single 
arrowhead had ult rastructure identical to that found at simila r site 
shown in Fig 15. Site indicated by 2 arrowheads had ultrastructure 
ident ical to that shown in Fig 17 except for absence of cellular inclu-
sions. One-lim section , Spurr's resin , x 170. 
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19 
FIG 19. Clay model of angiokeratoma (Fordyce). Cross-section to 
show dilated saccules and their short na rrow interconnections. Num-
bers correspond to those in Fig 20. 
20 
FIG 20. Schematic drawin g of model of Fordyce angiokeratoma. 
Furt her sections afte r t hose used fo r construct in g clay model in Fig 19 
showed t hat t he open saccules became closed and saccule 1 connected 
wit h a larger sac (not nu mbered). T wo sets of connected saccules are 
present. One in a linear configuration 1-6-7-8-9- 10 and one in rin g 
fo rmation 5-4-3-2-5 which connect at 5-6. It is possible that 5-4-3-2 
was origina lly linear but fo lded back on itself to form a ring. T he entire 
cluster of vessels con nected wit h a seco nd cluster of vessels (not drawn) 
in the part ially shown widened papilla to the right. 
DISCUSSIO N 
Mihm eta! [5] and Higgins and Eady [6] have proposed, on 
the basis of observations made wi th light microscopic sections, 
that the upper horizontal plexus is a triple- layered network 
consisting of superfi cial and deep venular layers connected by 
shunts which enclose an intervening arteriolar layer. We did 
not find any evidence for such an organization. Rather we 
obse rved that arterioles and venules frequent ly coursed .to-
gether in an undulatory manner through the papillary dermis. 
Some vessels fro m t he superificallayers of t he papillary dermis 
coursed toward t he lower ones and some pursued sinuous paths 
between t he upper and mid levels. When viewed in random 
sections by light microscopy, t he undulating courses of such 
vessels could produce an illusion of a 3-tiered network. 
T he overall organization and ul t rastructure of the dilated 
postcapillary venules in the 5 types of macula r telangiectases 
appear to be ident ical. T here could be quant itative differences 
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in the proport ion or density of venules that are affected to 
explain t he variations in the clinical appearance of the macular 
te langiectases but we did not study these variables. All of the 
dil ated postcapillary venules had thickened walls ident ical in 
appearance to t hose seen in the skin of patients with actinic 
damage [3], diabetes melli tus, various porphyrias [ 4], and chro-
nologically aged skin [3]. Kint , Geerts, and Platevoet [7] made 
similar observations in their study of 2 cases of genera lized 
essent ial telangiectasia, and we observed ident ical changes in 
the postcapillary venules composing cherry angiomas. It is 
unlikely t hat the etiology of the vascular wall thickening in 
t hese telangiectases is related to actinic damage because these 
vascula r changes were also found in a lesion on the sun-
protected, medial aspect of the upper arm and to a lesser degree 
in a telangiectatic mat on t he tongue of a patient wi t h sclero-
derma. Thickening of the vessel wall may prove to be a char-
acteristic of macular and papular telangiectases originating 
from postcapillary venules. 
Our findings indicate that the cherry angioma is a vascular 
lesion which appears to be derived from the ve nous limb of the 
capillary loop. Reconstruction of a portion of a pinpoint cher ry 
angioma (0.2 mm) demonstrated a single tubular dilatation 
arising from the venous limb near the apex of a capilla ry loop. 
The larger cherry angiomas were composed of vessels having 
the ul t rastructure of venous capillaries exhibi t ing endothelial 
bridged fenestrations and postcapillary ve nules, corroborating 
the findin gs of Stehbens and Ludatscher (8]. In our studies the 
majority of the vessels were venous capillaries. In addit ion, we 
found that t he walls of the postcapillary venules were t hickened 
by t he peripheral deposit ion of a belt of basement membrane 
materia l admixed with reticulin fibers, an observation not 
ment ioned by Stehbens and Ludatsc her [8]. 
In the prev ious studies we had shown by autoradiography 
that the elongation of the capillary loops in t he enlarging 
dermal papillae of psoriasis was associated wi th proli fe ration 
of endothelial cells both in t he descending venous limb of the 
capillary loop and in the postcapillary venules of the hori zonta l 
plexus [9]. T he following hypothesis is suggested for t he path-
ogenesis of the cherry angioma. Factors, as yet undetermined, 
induce proliferation of endothelial cell s in t he venous limb of 
the cap illary loop and in the postcapillary venules of the hori-
zontal plexus so t hat the int rapapillary and extrapapillary 
port ions of the capillary loop elongate. Subsequently or con-
comitant ly with this elongation, focal dilatation in each loop is 
connected with its neighbor and the lesion grows by the cen-
trifugal involvement of capillary loops in adjacent dermal pa-
pillae . The presence of postcapillary venules in the cherry 
angioma indicate t hat the descending extra papillary port ion of 
the loop a lso participates in its development and growth. When 
t he vascular pattern in the 0.2-mm angioma is compared with 
that of the 1-mm lesion it seems clear that the growt h of cherry 
angiomas proceeds in an organized and orderly fashion and 
that its growth does not represent neovascularization (prolif-
eration of new vessels wit h randomly anastamosing channels) . 
T he angiokeratomas of the scrotum (Fordyce ) and of Fabry's 
disease did not resemble t he cherry angioma in either ul t ra-
structure or organization . The Fordyce and Fabry lesions ex-
hibited an identical ul trastructure and were similar in t heir 3-
, dimensional organization even though the Fordyce lesion was 
larger and bulkier t han the pinpoint Fabry lesion . In both 
angiokeratomas t he dilated saccules were seri ally connected by 
very short narrow channels. T he only apparent differences were 
the expected presence of the abnormal cellular inclusions and 
the unexpected finding of a deep dermal vascular connection 
in the angiokeratoma of Fabry's disease. 
T he ult rastructure of the vessels in the Fordyce and Fabry 
angiokeratomas is different from that of normal dermal micro-
vessels. In the thinnest portions of the telangiectases, which 
were immediately adjacent to the epidermis, t he endothelial 
cells rested on a moderate ly thickened, mult il ayered basement 
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membrane. In the thickest port ions of t he telangiectases, the 
vascular wall was composed of 2-4 layers of smoot h muscle 
cells with intervening bundles of collagen fibers and rare elastic 
fibers. The basement membrane materia l in t he wall had a 
homogeneous appearance. An internal elastic lamina was ab-
sent . The valve-containing dilated vessel in the deep dermis 
which was continuous with the superficial portion of the Fabry 
lesion had the same ul trastructure. We interpret the entire 
vascular entity in Fabry's disease to be a venule because of the 
mult ilayered basement membrane material in the vascular wall , 
the presence of valves, and t he absence of an internal elastic 
lamina. Dermal arterioles with 2-4 layers of smooth muscle 
cells normally have a well -developed elastic lamina. Except for 
the presence of valves, the angiokeratomas of Fordyce and 
Fabry were ident ical in ultrastructure. 
The ul trastructure of t he Fabry and Fordyce lesions is iden-
t ical to that of t he small valve-containing collecting ve ins 
present at the interface of the dermis and subcutaneous fat 
which we have previously desc ribed [10] . In these small col-
lecting veins which measure 70- 120 llm in diameter, valves are 
situated at the branch points where the 30- to 50-J.tm dermal 
venules enter. The only difference between the vessels in t he 
Fabry lesion and the normal small collecting veins is size (50 
llm vs 70- 120 llm in diameter , respectively). Our clinical obser-
vations confirm t hose of Bean who pointed out that the sites 
of Fordyce lesions tend to be superimposed on the course of 
the major collecting veins on the scrotum [11]. It is possible 
t hat the Fabry and Fordyce lesions represent t he ectopic de-
velopment or placement of small valve-containing collecting 
veins. Additional specimens of the Fabry and Fordyce angio-
keratomas need to be studied in order to verify this hypothesis. 
Ult rastructural studies of microvascular lesions have been 
limited primarily to the capillary or strawberry hemangiomas 
of infancy, which have been shown to be composed of venous 
capillaries and postcapilla ry venules (12-14], and the cavernous 
hemangiomas which exhibit t he ultrastructural features con-
sistent with small connecting veins [13]. The veil cells are 
numerous and well developed in capillary hemangiomas [14]. 
It is not known , however, whether these 2 common types of 
hemangiomas have a 3-dimensional organization analogous to 
that of t he papular telangiectases, or whether they consist of 
new vessel formation with randomly anastamosing connec-
tions. 
Two other telangiectases that have been studied are the 
spider angioma and the elevated puncta of hereditary hemor-
rhagic telangiectasia. A model of t he former, constructed on 
t he basis of serial paraffin -embedded sections, has been shown 
to be composed of an a rte riole that connects to a presumed 
dilated venous saccule wit h radiating venous legs in t he papil -
lary dermis [15]. The elevated portion of the spider is thought 
to be produced by the venous elements. The lesions of heredi-
tary hemorrhagic telangiectasia are t hought to be venous on 
the basis of electron microscopy [16- 18]. 
Our studies have shown that the macular and papular telan-
giectases are not produced by newly prolife rating microvessels 
with random anastomoses, as might be concluded on the basis 
of rout ine paraffin sections. Rather , these telangiectases appear 
to have developed from alterations in the existing microvascu-
lature wit h formation of recognizable 3-dimensional configu-
rations in which specific segments of t he microvasculature can 
be ident ified by electron microscopy. 
We tha nk Dr. Gisela Moellmann for her helpfu l cri t icisms and 
suggestions in the preparation of t his paper. 
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